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(54) IMAGE FORMING METHOD 

(57)Abstract: 

PURPOSE: To improve developability and to enable low-potential development and to improve durability 
performance as well by lowering the carrier resistance. 

CONSTITUTION: A developer consisting of a toner satisfying condition equations 0.9<X<1.0, 0.8<Y<1.0 in a change 
X of an amt of a release agent and a change Y of an amt. of external additives and a resin coating carrier having 
an amt. of surface fluorine of 6 to 25number% is formulated to X=(the melting heat occurring in the release agent 
of the recycled toner)/(the melting heat occurring in the release agent of the new toner) Y=(the amt. of the 
surface additives of the recycled toner)/(the amt. of the surface additives of the new toner). 
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* NOTICES * 

Japan Patent 0££ice is not responsible £or any 
damages caused hy the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] When making change X of the amount of release agents of a toner into X=(heat of fusion resulting from 
release agent of recycle toner)/(heat of fusion resulting from the release agent of a new toner) in the image formation 
approach which adopted the toner recycle system, When filling 0.9<=X<=1 .0 and making change Y of the amount of 
extemal additives of a toner into Y=(amount of surface external additives of recycle toner)/(the amoimt of surface 
external additives of a new toner), The image formation approach characterized by using the toner which fills 
0.8<=Y<=1 .0, and the developer with which the amount of surface fluorines of a resin coating carrier consists of 6-25- 
piece a carrier which is several %. 

[Claim 2] The image formation approach characterized by for the kneading temperature of a toner constituent being the 
temperature which is not less than Tm-40 degree C, using a high-speed churning mold mixer for the mixed process of a 
toner and an extemal additive, and controlling the filling factor below by the melting point (Tm) of a release agent to 75 
- 90% in the image formation approach according to claim 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image formation approach which adopted especially the recycle 
system of a toner about the image formation approach which develops an electrostatic latent image with a toner and 
forms an image. 
[0002] 

[Description of the Prior Art] For example, in a xerography, an electrostatic latent image is usually formed in the 
electrostatic latent-image support which consists of a photoconductivity photo conductor by electrification and 
exposure, with the toner which is made to contain a coloring agent etc. and, subsequently to the inside of binder resin, 
comes to form this electrostatic latent image in the shape of a particle, negatives are developed, the obtained toner image 
is imprinted to base materials, such as a transfer paper, it is established, and a visible image is formed. On the other 
hand, the photo conductor after an imprint is discharged, and after the toner which remained on the photo conductor, 
without subsequently imprinting is cleaned, the next image formation is presented with it. Thus, in order to obtain a 
visible image, it is required to establish a toner image, in the former, thermal efficiency is high, and the hot calender roll 
fixation method in which high-speed fixation is possible is adopted widely. 

[0003] The image formation approach which returns again the toner (this toner is called a recycle toner below) collected 
by cleaning to a development counter, and reuses this on the other hand from a viewpoint which uses a toner 
economically and which adopted the so-called recycle system of a toner is capturing the spotlight. The following 
properties are required in the toner applied to this recycle system. 

[0004] A toner should not produce deformation and crushing according to the shearing force received in a cleaning 
process and the toner conveyance process (recycle process) to a development coimter. 
[0005] Change of the surface state of a toner is small. 

[0006] then, the image formation approach which adopted the toner recycle system as (1) JP,2-1 10572, A that it should 
respond to such a request - setting - the metal bridge formation styrene-acrylic copolymer resin, polyolefine, a fatty- 
acid amide or fatty acid ester, and a hydrophobic inorganic particle — containing - more than the polyolefine 5 weight 
section ~ the ratio of the fatty-acid amide ester content rate A and the polyolefine content rate B the approach [ A/B ] 
using one or more developers is proposed. 

[0007] Although various things are proposed as the mixed approach of an external additive, the approach of making (2) 
JP,2- 157027, A pass the impact section which has the 0.5-3 0mm shortest gap formed fi-om a revolution piece and a fixed 
piece under conditions of 10-90 degrees C of ambient temperature, and the impact section which has the 0.5 -30mm 
shortest gap formed fi'om two sorts of revolution pieces, and mixing a coloring particle and an additive is proposed. 
Moreover, the manufacture approach which mixes a finishing agent with a toner particle with 40 degrees C or less and 
20 or more m/sec of shear peripheral speed of a mixer is proposed by (3) JP,4-328579,A in toner temperature. 
[0008] It is well-known to use a fluororesin as carrier covering material as an another side carrier particle, and the thing 
using the magnetic-substance distributed carrier which specified the abundance of the specific atom on the fi'ont face of 
a carrier is proposed, for example, (4) JP,2-17109,B — a carrier core material fi"ont face — the monomer of a general 
formula (trifluoromethyl methacrylate) - more than 50wt% - the carrier which covers the constituent containing the 
polymer or this polymer of molecular weight and limiting viscosity 0.01-2.0 obtained fi-om the monomer mixture to 
contain is proposed. 

[0009] Moreover, the approach using the carrier which made abimdance of the fluorine atom in all the atoms on the 

fi-ont face of a carrier 6 - 30atomic% is proposed by (5) JP,3-1 164,A. 

[0010] 
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[Problem(s) to be Solved by the Invention] However, although it became that a non-subtlety particle adheres to a toner 
firmly by selection of a release agent kind with the technique of the above (1) given in an official report, and it is hard to 
be pushed in, it did not come to prevent lowering of the amount of toner electrifications, and was not able to avoid as a 
carrier that had to use the high fluororesin of the substitutional rate of a fluorine element, the surface resistivity of a 
carrier particle became high, and development nature got worse. 

[001 1] If the above (2) and the official report written technique of (3) are applied to a toner recycle system, balking 
from the toner front face of the additive on a toner and a finishing agent will invite generating and the amount lowering 
of electrifications, and will not bear a long-term activity. 

[0012] In order to apply the official report written technique of the above (4) to a toner recycle system, the release agent 
on a toner front face cannot control change and change of an external additive only by the carrier technique given [ this ] 
in a patent, and does not bear the activity as a developer with it. 

[0013] Moreover, with the official report written technique of (5), when it was going to apply the magnetic-substance 
distributed carrier to the toner recycle system, there was a fault to which the endurance ability as a developer becomes 
[ a recycle toner ] being easy to adhere to a carrier brief 

[0014] Wholeheartedly, as a result of examination, by maintaining change of the amoimt of release agents of a recycle 
toner particle, and the amount of external additives at the minimum range in a toner recycle system, this invention 
person etc. could limit the amount of surface fluorines of a carrier particle to the proper range, could lower carrier 
surface resistivity, found out that low voltage development could be attained, and completed this invention. 
[0015] The place which this invention is proposed based on the above situation, and is made into the object is to offer 
the developer which is excellent in development nature in the image formation approach which adopted the toner 
recycle system, and is excellent in low voltage development, and has high endurance ability. 

[0016] Since the toner concerned minimized change of the release agent component on the front face of a toner, and an 
extemal additive (flow improver) component, balking from the toner front face of a release agent does not carry out raw 
[ of the big stress by the cleaning process, a recycle process, etc. ] at a carrier beam case, but there is no aggravation of 
fixing roller dirt, flasking into the toner of an extemal additive and desorption from a toner front face do not arise, and 
the electrification engine performance of the toner itself always does not change. For the reason, the amount of lowering 
fluororesins can be reduced for the electrification grant capacity of a carrier surface coating ingredient, it becomes 
possible to lower carrier resistance as a result, and the development in low voltage is attained. 
[0017] 

[Means for Solving the Problem] The aforementioned object is attained by the following means. 
[0018] (1) In the image formation approach which adopted the toner recycle system When making change X of the 
amount of release agents of a toner into X=(heat of fusion resulting from release agent of recycle toner)/(heat of fusion 
resulting from the release agent of a new toner), When filling 0.9<=X<=I .0 and making change Y of the amoimt of 
extemal additives of a toner into Y=(amo\mt of surface extemal additives of recycle toner)/(the amount of surface 
extemal additives of a new toner). The image formation approach characterized by using the toner which fills 
0.8<=Y<=1.0, and the developer with which the amount of surface fluorines of a resin coating carrier consists of 6-25- 
piece a carrier which is several %. 

[0019] (2) The image formation approach characterized by for the kneading temperature of a toner constituent being the 
temperature which is not less than Tm-40 degree C, using a high-speed chuming mold mixer for the mixed process of a 
toner and an extemal additive, and controlling the filling factor below by the melting point (Tm) of a release agent to 75 
- 90% in the image formation approach given in (1). 

[0020] The image formation approach of this invention specified the range of the proper abundance in the release agent 
content of a recycle toner, the amoxmt of extemal additives, and the amount of fluorine elements on the front face of a 
carrier based on the following measuring method in the toner particle which contains other additives binding resin, a 
coloring agent, a release agent, and if needed at J/g and number % of pieces which is each system of units. 
[0021] In this invention, the heat of fusion was computed from the area which is measured by DSC-7 (PerkinElmer, Inc. 
make), specifically heats 5mg of samples with a fixed programming rate (lOdegree C/min.) according to a differential 
scanning calorimetry (DSC), and is surrounded at the base line and an endoergic peak. 

[0022] In this invention, the extemal additive abundance on a toner particle front face and the fluorine abundance on a 
carrier front face are measured using ESCAIOOO (Shimadzu make). It cuts by mbbing and comes out of a toner and a 
carrier to a sample pan (depth a diameter of 1cm of 2mm) by the X-ray (MgKalpha) output of lO.OkV, and 20.0mA. 
quantum count of a surface component - carbon: - Cls and oxygenrOls, nitrogen:Nls and fluorine:Fls, the peak of 
zirconium:Zr3d3/[ silicon:Si2p, titanium:Ti2p3/2, and aluminum:aluminum2p and ] 2 or 3d5 / 2 grades was used, and 
each amount was calculated from the peak side. These peak areas were used, amendment by sensitivity was performed 
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as amendment on the strength by each element, and it considered as the intensity ratio. 

[0023] 

[Function] Hereafter, this invention is explained to a detail. 

[0024] By the image formation approach of this invention, it can be equal to the activity of a repeat, without a release 
agent and an external additive being omitted from a toner front face in the development counter which has a toner 
recycle system, in order that a release agent and an external additive may hardly receive change on a toner front face. 
When the change X of the amount of toner release agents (however, it considers as X=(heat of fusion resulting from 
release agent of recycle toner)/(heat of fusion resulting from the release agent of a new toner)) is less than 0.9, the 
amount of release agents on the front face of a toner decreases, the fixation engine performance gets worse, and a long- 
term activity is not borne. On the other hand, when the change Y of the amount of toner extemal additives (however, it 
considers as Y=(amount of surface extemal additives of recycle toner)/(the amount of surface extemal additives of a 
new toner)) is less than 0.8, the amount lowering of electrifications occurs and the activity over a long period of time is 
not borne too. 

[0025] A toner recycle system is adopted as the image formation approach used for this invention, and an image is 
formed. That is, the toners which remained on the photo conductor, without imprinting are collected in the cleaning 
section, again, it reaches or a development counter and the system which returns to a toner makeup box and carries out a 
reuse are pointed out for this collected toner. 

[0026] Drawing 1 shows an example of the image formation approach applicable to the image formation approach of 
this invention. It has the rotating-drum-Uke gestalt, 7 is a photo conductor and its organic photo conductor is [ this photo 
conductor 7 has an organic photo conductor, a metal photo conductor, the so-called Se-Te, and desirable As2Se3, and ] 
especially desirable from a viewpoint of easy disposability. Around the photo conductor, the electrification machine 1, 
the exposure optical system 2, the development counter 3, the imprint machine 5, the eliminator 6, and the cleaning 
machine 8 are arranged in order toward the downstream from the hand-of-cut upstream. 10 is a fixing assembly. 
[0027] In this image formation equipment, the front face of a photo conductor 7 is charged in uniform potential with the 
electrification vessel 1, subsequently the exposure optical system 2 is image Mr. exposed, and an electrostatic latent 
image is formed in the front face of a photo conductor 7. And by the developer which consists of the toner and carrier of 
the specification mentioned later which were held in the development counter 3, the above-mentioned electrostatic 
latent image is developed and a toner image is formed. Electrostatic image transfer of this toner image is carried out to 
the record material P with the imprint vessel 5, heating fixation is carried out by the heat roller fixing assembly 10, and 
a fixation image is formed. On the other hand, a residual toner is cleaned with the cleaning vessel 8, and formation of 
the following image is presented with the photo conductor 7 which passed the imprint machine 5. The toner furthermore 
collected by the cleaning machine reaches development counter 3 again with the toner recycle system mentioned later, 
or is retumed to the toner makeup box 11, and a reuse is presented with it. 

[0028] The example of a toner recycle system is shown in drawing 2 and 3. this example - setting - 12 - a 
development coxmter and 13 - for a cleaning machine and 16, the toner conveyance screws 1 and 17 are [ a 
development sleeve and 14 / a photo conductor and 15 / the toner conveyance screws 3 and 20 of the toner conveyance 
screws 2 and 18 ] toner makeup boxes. The equipment of this example conveys the toner collected in the sequential 
cleaning section on the toner conveyance screws 1, 2, and 3, and supplies it to the distributor 19 (a new toner feed 
hopper is another object) only for [ this ] recovery toners provided in a development counter. That is, it comes to have 
the wing prepared in the interior in the shape of a spiral in accordance with a revolving shaft and this revolving shaft, 
respectively, sequential conveyance of the toner is carried out by the wing with a revolution of a revolving shaft, the 
toner conveyance screw 3 of the toner conveyance screws 2 and 18 of the toner conveyance screws 1 and 17 of 16 is 
supplied to a distributor 19, and the latent-image development on a photo conductor 14 is again presented with the 
collected toner. 

[0029] on the other hand — 12- of drawin g 3 - 18 and 20 are the same as that of drawin g 2 , with the equipment of this 
example, convey the toner collected in the sequential cleaning section on the toner conveyance screws 1 , 2, and 3, and 
supply it to a toner makeup box. After the difference with drawing^ of this example carries out churning mixing of a 
new toner and the collected recycle toner beforehand in a toner makeup box, the description has it in the place supplied 
to a development counter. 

[0030] In the image formation approach of providing the toner recycle system which mentioned above the toner used for 
this invention The change X of tfie amount of toner release agents (it considers as X=(heat of fusion resulting from 
release agent of recycle toner)/(heat of fusion resulting from the release agent of a new toner)) fills 0.9<=X<=1 .0. And 
the change Y of the amount of surface extemal additives of a toner (it considers as Y=(amount of surface extemal 
additives of recycle toner)/(the amount of surface external additives of a new toner)) makes it indispensable to fill 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



5/21/2004 



Page 4 of 7 



0.8<=Y<=1.0. 

[003 1] Although definition is not received especially as toner binder resin used for this invention, polyester resin, 
styrene-acrylic ester system resin, styrene-methacrylic acid ester system resin, styrene-butadiene system resin, styrene- 
acrylonitrile resin, styrene-acrylic-polyester resin, styrene-acrylic-crystallinity polyester graft resin, polyurethane resin, 
an epoxy resin, silicone resin, a polyvinyl chloride, a polyamide, a polyvinyl butyral, rosin, denaturation rosin, phenol 
resin, xylene resin, etc. are mentioned, for example. 

[0032] Toner parent particle (an external additive is not included.) Components other than binder resin, such as a 
coloring agent, an electrification control agent, a release agent, and the magnetic substance, are contained in the inside 
called a coloring particle below if needed. Although especially an addition is not limited, one to its 50 sections are 
respectively desirable. 

[0033] As a coloring agent, carbon black, the Nigrosine color, the aniline bule, KARUKO oil blue, chrome yellow, E. I. 
du Pont de Nemours oil red, quinoline yellow, a copper phthalocyanine blue, malachite green oxalate, a rose bengal, etc. 
can use such mixture. 

[0034] As an electrification control agent, the Nigrosine system color, a quartemary-ammonium-salt compound, an 
alkyl pyridinium compound, etc. can be used. 

[0035] As a release agent, a 100 to 140 degrees C thing has the desirable melting point. Number average molecular 
weight (this nimiber average molecular weight shows the polystyrene molecular- weight reduced property in an elevated 
temperature GPC) Moreover, the low molecular weight polyethylene of 1500-5000, Polyolefine waxes, such as low 
molecular weight polypropylene and a low-molecular-weigjit-polyethylene-polypropylene copolymer, For example, 
high-melting paraffin wax, such as micro wax and the Fischer Tropsch wax, For example, ester system waxes, such as 
fatty-acid lower alcohol ester, fatty-acid higher-alcohol ester, and fatty-acid polyhydric-alcohol ester, an amide system 
wax, etc. can be used. 

[0036] Although the compound containing the metal in which the ferromagnetism of iron including a ferrite and 
magnetite, cobalt, nickel, etc. is shown as the magnetic substance, alloys, or these elements, or a ferromagnetic element 
is not included, the alloy called the Heusler alloy containing manganese and copper, such as the alloy in which 
ferromagnetism is shown, for example, manganese-copper-aluminum, and manganese-copper-tin, can be mentioned by 
performing suitable heat treatment. 

[0037] Furthermore, these toner constituents are mixed, non-subtlety particles (toner external additive), such as a silica 
and titanium oxide, are added fi-om melting kneading, grinding, and a viewpoint that classifies and improves a toner 
fluidity, and a toner particle is obtained eventually. 

[0038] The release agent component fi*om which this invention persons are trained by binder binding resin at a melting 
kneading process as a result of wholeheartedly examination found out that it was hard to secede fi-om a toner ft-ont face 
by controlling the conditions of this kneading process. That is, as a factor of kneading conditions, the temperature of a 
kneading-among kneading machine zone, the mixing intensity in a kneading zone, etc. are mentioned. If kneading 
temperature exceeds Tm to the melting point (Tm) of a release agent, the melt viscosity of a release agent will fall too 
much extremely, and, as a result, the diameter of distribution of a release agent will become small. On the other hand, if 
it kneads at the temperature which is less than Tm-40 degree C, homogeneity will not scour in binder resin, without a 
release agent fiising, but, as a result, the diameter of distribution of a release agent will become an ununiformity. 
[0039] If the fluidity of a toner is improvable as an external additive, any are sufficient and particles, such as a 
hydrophilic silica, a hydrophobic silica, an alumina, titanium oxide, barium titanate, titanic-acid magnesium, titanic-acid 
calcium, strontium titanate, a zinc oxide, chromic oxide, cerium oxide, an antimony trioxide, and a zirconium dioxide, 
can be mentioned. It is desirable that it is the secondary extemal additive which has the effectiveness which fiirthermore 
grinds moderately a photo conductor and a carrier particle fi'ont face, and does not produce degradation of a photo 
conductor and a developer and which forms the 3rd floe. The silica processed by amino denaturation silicone oil as the 
example concerned, and the ORGANO siloxane and the hydrophobic silica processed by 3-aminopropyl triethoxysilane 
can be mentioned. 

[0040] Although an extemal additive is made to adhere to a toner fi-ont face by the distributed approach on the front face 
of a toner of an extemal additive putting a moving vane into the interior, putting a toner constituent and a toner extemal 
additive into one sort or the high-speed churning mold mixer which it has two sorts, and agitating at high speed this 
invention persons found out wholeheartedly that an extemal additive could not secede from a toner front face easily by 
controlling the color particle in the inside of a high-speed churning mold mixer, and the filling factor of an extemal 
additive to 75 - 90% in this mixed process as a result of examination. It is defined as a filling factor by the following 
formulas here. 

[0041] Filling factor =(color particle + extemal additive particle) (mass / coloring agent ***♦***♦) / high-speed 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran„web_cgi_ejje 



5/21/2004 



Page 5 of? 



churning mold mixer capacity xlOO[%] 

As a high-speed churning mold mixer, well-known mixers, such as a Henschel mixer (made in Mitsui Miike), LMA5 
mold (the Nara machine company make), and VG25 mold (Fuji industrial company make), can be used. 
[0042] The fluorine system resin of low surface energy is widely used from a viewpoint of physical adhesion force and 
carrier surface contamination prevention as resin for carrier coatings. Specifically, a copolymer with fluorine-containing 
****** which has the radical which comes to permute a fluorine atom by polytetrafluoroethylene, tetrafluoroethylene / 
6 fluoride ethylene copolymer. Fori 3 fluoride-salt-ized ethylene, polyvinylidene fluoride, tetrafluoroethylene / 
perfluoroalkyl vinyl ether copolymer, the vinylidene fluoride-tetrafluoroethylene copolymer, and the side chain and 
styrene, and a vinyl polymerization object etc. can be used as this fluororesin. A 1, 1, 3-trihydro perfluoro-n- 
propylacrylate and 1, and 1-dihydroperfluoro-n-propylacrylate copolymer, 1, and 1-dihydroperfluoro ethyl acrylate 
polymer, 2 and 2, and 2-trifluoroethylmethacrylate polymer are desirable also especially in said fluorine-containing 
resin. 
[0043] 

[Example] Hereafter, although an example and the example of a comparison explain this invention further, this 
invention is not limited at all by these examples. In addition, the "section" expresses the weight section. 
[0044] (Example 1) 

Binding resin; Polyester resin The 100 sections Coloring agent ; Carbon black The eight sections Release agent ; Low 
molecular weight polypropylene (melting point of 140 degrees C) The ingredient of the 4 or more sections was mixed 
with the Henschel mixer, kneading and a kneading object were pulverized with the mechanical-cable-type grinder after 
coarse grinding at the kneading section temperature of 1 10 degrees C using the biaxial extruder (extruder), it classified 
with the pneximatic elutriation machine, and the coloring particle A with a volume mean particle diameter of 10 
micrometers was obtained. As the 1.0 sections, in addition a Henschel mixer made 85% of filling factors, mixed 
processing of the hydrophobic silica which processed the front face by the ORGANO siloxane and 3-aminopropyl 
triethoxysilane to the coloring particle A 100 obtained section was carried out, and Toner A was obtained. The amount 
of surface silicas which depends on ESCA of this toner A was several 7.0%, and the heat of fusion was 0.80 J/g. 
[0045] The carrier A covered with the resin which consists of a copolymer (copolymerization ratio 20:80 weight 
section) of 2, 2, and 2-trifluoroethylmethacrylate and stjo-ene as a carrier on the other hand was used. In the siuface 
analysis which depends on ESCA of this carrier, that amount of surface fluorines was several 8%. 
[0046] On-the-spot photo assessment was performed using electrophotography copying machine U-BIX 3035 by 
Konica [ Corp. ] Corp. converted so that it might have the device (refer to drawing 3 ) in which the developer which 
consists of this Toner A and Carrier A is returned to a recycle toner in a toner makeup box. 

[0047] The quantum of ejection, its heat of fusion, and the amount of surface silicas was performed for a part of recycle 
toner collected by the cleaning machine. Consequently, the heat of fusion was set to X= 0.94 by 0.75 J/g, and the 
amount of surface silicas was set to Y= 0.88 at several 6.2%. Furthermore, even if it continued on-the-spot photo 
assessment, there is no big fluctuation to these values, and it did not generate generating of fogging, and poor fixation. 
The concentration of the obtained image maintained 1.3 or more from the start with relative concentration, and change 
did not have after 30,000 copies. 
[0048] (Example 2) 

Binding resin; Styrene-acryUc ionomer resin The 100 sections Coloring agent ; Carbon black The ten sections Release 
agent ; Polyolefine wax (melting point of 100 degrees C) The ingredient of the 4 or more sections was mixed with the 
Henschel mixer, it kneaded at the kneading section temperature of 1 10 degrees C using the biaxial extruder (extruder), 
the kneading object was pulverized with the mechanical-cable-type grinder after coarse grinding, it classified with the 
pneumatic elutriation machine, and the coloring particle B with a volume mean particle diameter of 9 micrometers was 
obtained. As the filling factor became 75% with the 0.8 sections, in addition a Henschel mixer, mixed processing of the 
hydrophobic silica which processed the front face by amino denaturation silicone oil to the coloring particle B 100 
obtained section was carried out, and Toner B was obtained. The amount of surface silicas of this toner B was several 
5.0%, and the heat of fusion was 1 .05 J/g. 

[0049] The carrier B covered with the resin which consists of a copolymer (copolymerization ratio 60:40 weight 
section) of 2, 2, and 2-trifluoroethylmethacrylate and methyl methacrylate as a carrier on the other hand was used. In the 
surface analysis which depends on ESCA of this carrier, that amount of surface fluorines was several 20%. 
[0050] On-the-spot photo assessment was performed using electrophotography copying machine U-BIX X2125 by 
Konica [ Corp. ] Corp. converted so that it might have the device (refer to drawin g 2 ) in which the toner which had the 
developer which consists of this Toner B and Carrier B cleaned is directly returned to a development counter. 
[0051] A part of toner collected by the cleaning machine was taken out, and the quantum of the heat of fusion and the 
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amount of surface silicas was performed. Consequently, 0.95 J [ g ] /, X= 0.90, and the amount of surface silicas of the 
heat of fusion were Y= 0.94 several 4.7%. Furthermore, even if it continued on-the-spot photo assessment, there is no 
big fluctuation to these values, and it did not generate generating of fogging, and poor fixation. The concentration of the 
obtained image maintained 1 .3 or more fi-om the start with relative concentration, and change did not have after 30,000 
copies. 

[0052] (Example 3) 

binding resin; - styrene-acrylic-polyester blend resin ; - low molecular weight polypropylene [ ] (melting point of 130 
degrees C) - the ingredient of the 3 or more sections was mixed with the Henschel mixer, it kneaded at the kneading 
section temperature of 125 degrees C using the biaxial extruder (extruder), the kneading object was pulverized with the 
mechanical-cable-type grinder after coarse grinding, it classified with the pneumatic elutriation machine, and the 
coloring particle C with a volume mean particle diameter of 9 micrometers was obtained. The 1 00 sections Coloring 
agent ; Carbon black The ten sections Release agent As the filling factor became 88% with the 1 .2 sections, in addition a 
Henschel mixer, mixed processing of the hydrophobic silica which processed the front face by the ORGANO siloxane 
and 3-aminopropyl triethoxysilane to the coloring particle CI 00 obtained section was carried out, and Toner C was 
obtained. The amount of surface silicas of this toner C was several 8.5%, and the heat of fiision was 0.75 J/g. 
[0053] The carrier C covered with the resin which consists of a copolymer (copolymerization ratio 50:50) of 1 and 1- 
dihydroperfluoro ethyl acrylate and methyl methacrylate as a carrier on the other hand was used. In the surface analysis 
which depends on ESCA of this carrier, that amount of surface fluorines was several 17%. 

[0054] On-the-spot photo assessment was performed using electrophotography copying machine U-BIX1520 by Konica 
[ Corp. ] Corp. which has the device in which the toner which had the developer which consists of this Toner C and 
Carrier C cleaned is returned to a toner makeup box. 

[0055] A part of recycle toner collected by the cleaning machine was taken out, and the quantum of the heat of fusion 
and the amount of surface silicas was performed. Consequently, 0.70J [ g ] /, X= 0.93, and the amount of surface silicas 
of the heat of fiision were Y= 0.82 several 7.0%. Furthermore, even if it continued on-the-spot photo assessment, there 
is no big fluctuation to these values, and it did not generate generating of fogging, and poor fixation. The concentration 
of the obtained image maintained 1 .3 or more from the start with relative concentration, and change did not have after 
30,000 copies. 

[0056] (Example 1 of a comparison) 

Binding resin; Styrene-acrylic ionomer resin The 100 sections Coloring agent ; Carbon black The ten sections Release 
agent ; Polyolefine wax (melting point of 100 degrees C) The ingredient of the 4 or more sections was mixed with the 
Henschel mixer, it kneaded at the kneading section temperature of 150 degrees C using the biaxial extruder (extruder), 
the kneading object was pulverized with the mechanical-cable-type grinder after coarse grinding, it classified with the 
pneumatic elutriation machine, and the coloring particle D with a volume mean particle diameter of 10 micrometers was 
obtained. As the filling factor became 78% with the 0.8 sections, in addition a Henschel mixer, mixed processing of the 
hydrophobic silica which processed the front face by amino denaturation silicone oil to the coloring particle DlOO 
obtained section was carried out, and Toner D was obtained. The amount of surface silicas of this toner D was several 
5.0%, and the heat of fiision was 1 .25 J/g. 

[0057] The carrier B covered with the resin which consists of a copolymer (copolymerization ratio 60:40 weight 
section) of 2, 2, and 2-trifluoroethylmethacrylate and methyl methacrylate as a carrier on the other hand was used. In the 
surface analysis which depends on ESCA of this carrier, that amoxmt of surface fluorines was several 20%. 
[0058] On-the-spot photo assessment was performed using electrophotography copying machine U-BIX1520 by Konica 
[ Corp. ] Corp. which has the device in which the toner which had the developer which consists of this Toner D and 
Carrier B cleaned is returned to a toner makeup box. 

[0059] A part of recycle toner collected by the cleaning machine was taken out, and the quantum of the heat of fiision 
and the amoimt of surface silicas was performed. Consequently, 1 .02J [ g ] /, X= 0.82, and the amount of surface silicas 
of the heat of fusion were Y= 0.94 several 4.7%. The amount of recycle toners occurs after the 3000 copies by which 
poor fixation is considered to become a stationary, and the concentration of the image obtained came to be less than 1.1 
in relative concentration. 
[0060] (Example 2 of a comparison) 

Binding resin; Polyester resin The 100 sections Coloring agent ; Carbon black The ten sections Release agent ; Low 
molecular weight polypropylene (melting point of 130 degrees C) The ingredient of the 3 or more sections was mixed 
with the Henschel mixer, it kneaded at the kneading section temperature of 120 degrees C using the biaxial extruder 
(extruder), the kneading object was pulverized with the mechanical-cable-type grinder after coarse grinding, it classified 
with the pneumatic elutriation machine, and the coloring particle E with a volume mean particle diameter of 8.5 
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micrometers was obtained. As the filling factor became 60% with the 1 .0 sections, in addition a Henschel mixer, mixed 
processing of the hydrophobic silica which processed the front face by the ORGANO siloxane and 3-aminopropyl 
triethoxysilane to the coloring particle El 00 obtained section was carried out, and Toner E was obtained. The amount of 
surface silicas of this toner E was several 7.0%, and the heat of fusion was 0.97 J/g. 

[0061] The carrier D covered with the resin which consists of a copolymer (copolymerization ratio 35:65 weight 
section) of TORIFURORO ethylene and styrene as a carrier on the other hand was used. In the surface analysis which 
depends on ESCA of this carrier, that amoimt of surface fluorines was several 10%. 

[0062] On-the-spot photo assessment was performed using electrophotography copying machine U-BIX 3035 by 
Konica [ Corp. ] Corp, which has the device in which the toner which had die developer which consists of this Toner E 
and Carrier D cleaned is returned to a toner makeup box and which carried out appearance modification. 
[0063] A part of recycle toner collected by the cleaning machine was taken out, and the quantum of the heat of fusion 
and the amount of surface silicas was performed. Consequently, 0.90J [ g ] /, X= 0.93, and the amount of surface silicas 
of the heat of fusion were Y= 0.46 several 3.2%. Furthermore, when on-the-spot photo assessment was continued, after 
5000 copies, lowering of the amount of toner electrifications became intense, toner scattering occurred, and the inside of 
a copying machine was polluted. 

[0064] (Example 3 of a comparison) On-the-spot photo assessment was performed using electrophotography copying 
machine U-BIX 1520 by Konica [ Corp. ] Corp. which has the device in which the toner which had the developer which 
consists of a carrier E (the amount of surface fluorines by ESCA is several 33%) covered with the toner particle A 
indicated in the example 1 and 2, 2, and 2-trifluoroethylmethacrylate polymer resin cleaned is retumed to a toner 
makeup box. 

[0065] A part of recycle toner collected by the cleaning machine was taken out, and the quantum of the heat of fusion 
and the amount of surface silicas was performed. Consequently, 0.73 J [ g ] /, X= 0.91, and the amount of surface silicas 
of the heat of fusion were Y= 0.83 several 5.8%. However, a start to development nature was bad and image 
concentration was 1 .0 or less. 

[0066] (Examples 4-9 of a comparison) In the conditions of an example 1 , the manufacture conditions of a toner and a 
carrier were controlled and the developer like the following table was produced. The result of having performed the 
same performance evaluation as an example 1 using this is shown in a table 1. 
[0067] 

[A table 1 ] 





X 












Y 










Q.U 


0.88 


8 


1.3 ja± 


1.3 £l± 




0.85 


0.90 


10 


1.25 


1. 10 


mm 5 


0.70 


0.90 


10 


1.25 


1.05 




0.95 


0.74 


10 


1.30 


1.15 


mm? 


0. 95 


0. 65 


10 


1.25 


1.05 


Jtl!l!«!!l8 


0.94 


0.90 


4 


1.00 


l.OOJiiT 




0.94 


0.88 


31 


0.94 


0.90 



[0068] 

[Effect of the Invention] Since change of the amount of release agents of a toner is small and the maintenance engine 
performance of an external additive also has it, toner front-face nature is held, and it is hard to produce the attachment 
phenomenon to an external additive and the carrier of toner binder resin. [ good ] Therefore, the amount of fluororesins 
on the front face of a carrier can be reduced, carrier resistance is reduced, an improvement and low voltage development 
are attained, development nature is doubled, and endurance ability also improves. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[DrawingJ] 
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